Background: Whether thyroid lobectomy alone is a sufficient treatment for papillary thyroid microcarcinoma (PTMC) remains controversial. The aim of this study is to evaluate the predictive factors for incidental contralateral carcinoma in patients confirmed of unilateral PTMC preoperatively. , 393 patients underwent thyroid surgery for unifocal and unilateral PTMC preoperatively at Pusan National University Hospital. A total thyroidectomy with central neck dissection was routinely performed for these patients during this study period. Results: Among the 393 cases in the cohort, 77 patients (19.6%) had incidental PTMC in the contralateral lobe. In patients with incidental contralateral carcinoma, there was higher prevalence in extrathyroid extension, occult ipsilateral carcinoma, pathologic Hashimoto's thyroiditis, and central lymph node metastasis compared to those without contralateral carcinoma. The mean tumor size also increased in patients with contralateral carcinoma. Multivariate logistic regression showed that extrathyroid extension (P = 0.049), occult ipsilateral carcinoma (P < 0.001), pathologic Hashimoto's thyroiditis (P = 0.038), and central lymph node metastasis (P = 0.002) were predictive factors for incidental contralateral carcinoma. Conclusion: In conclusion, multifocality in the ipsilateral lobe, central lymph node metastasis, extrathyroid extension, and Hashimoto's thyroiditis is associated with the presence of contralateral carcinoma. Thus, if these factors are found by preoperative and/or postoperative evaluation, total thyroidectomy or completion thyroidectomy is necessary for the treatment of PTMC. (Endocrinol Metab 27:194-199, 2012) 
INTRODUCTION
Papillary thyroid microcarcinoma (PTMC), as s specific subtype of papillary thyroid carcinoma (PTC), which is defined by the World Health Organization as a papillary carcinoma measured at 10 mm or less in its maximal diameter [1] . Recently, technological improvement and widespread use of ultrasonography (US) has helped to identify smaller nodule and routine US-guided fine needle aspiration biopsy (FNAB) for this nodule has facilitated the diagnosis of PTMC. So the incidence of PTMC has increased rapidly [2, 3] . PTMC is usually slowly growing and has an excellent prognosis [4, 5] , so conservative treatment such as unilateral lobectomy has been advocated for some patients with these tumors. However locoregional recurrence has been reported in these patients [6, 7] and rare cases distant metastasis have also reported [8] .
So the management of PTMC remains controversial [9, 10] . Recent consensus guidelines by American Thyroid Association (ATA) Guidelines Taskforce on Thyroid Nodules and Differentiated Thyroid Cancer [11] recommend that lobectomy alone may be sufficient treatment for small (< 1 cm), low-risk, unifocal, and intrathyroidal papillary carcinoma. They classify low risk lesions as those with no lymphovascular invasion or no evidence of more aggressive cellular variants on histologic studies. This recommendation is based, among other considerations, on the risk of contralateral disease [12] . In these patients with PTMC treated by lobectomy, completion thyroidectomy is considered if the risk of PTC in the contralateral lobe was substantial.
The aim of this study was to evaluate any possible predictive factors for incidental contralateral carcinoma in patients confirmed of unifocal and unilateral PTMC preoperatively, then to find out the perioperative factors we could recommend to undergo total thyroidectomy rather than lobectomy in the patients with PTMC.
MATERIALS AND METHODS

Patients
Between January 2007 and December 2009, 428 patients underwent thyroid surgery for unilateral PTMC, confirmed to the unifocal and unilateral lobe and no evidence of PTC in the contralateral lobe by preoperative US or FNAB at Pusan National University Hospital. The FNAB to diagnose thyroid malignancy was mainly performed in the nodule with ultrasonographic features for suspicious thyroid malignancy such as hypoechogenicity or markedly hypoechogenicity, ill-defined margin, presence of calcification and taller than wide shape. Two surgeons had performed thyroid surgeries during this period. A bilateral central compartment neck dissection was routinely performed during the total thyroidectomy. Of the 428 patients, three patients underwent unilateral lobectomy so they were excluded. In addition, 32 patients were excluded due to following reasons: patients with other coexisting pathologic findings (n = 4;
Hürthle cell adenoma [n = 2], follicular adenoma [n = 1], and follicular carcinoma [n = 1]); patients with previous thyroid drug history (n = 13) or unavailable preoperative thyroid stimulating hormone (TSH) (n = 15), to establish the effect of TSH on multifocal disease of PTC. Finally 393 patients with unilateral PTMC preoperatively confirmed were available for this study. Central neck dissection was performed in 390 patients (99.2%) of the patients finally enrolled.
The TSH level was checked within 3 months before surgery and was determined by immunoradiometric assay (Coat-ACount, TSH IRMA; Diagnostic Products Co., Los Angeles, CA, USA). The analytical sensitivities of the assay for TSH were 0.03 mIU/L and the intra-assay coefficients of variation ranged 1.9-5.8%. Normal reference ranges for TSH were 0.4-5.0 mL/L. Pathologic Hashimoto's thyroiditis was defined as the presence of diffuse plasma and lymphocytic cell infiltration, oxyphilic cells, the formation of lymphoid follicles, and reactive germinal centers. However, a peritumor inflammatory response was not considered Hashimoto's thyroiditis.
The pathologic specimens after total thyroidectomy were routinely sectioned every 3 mm and were stained with hematoxylin and eosin for histopathologic examination. Multifocal disease was defined as more than one tumor focus in the ipsilateral or contralateral lobe of the primary tumor.
Informed consent was obtained from each participant at the time of surgery. This retrospective review protocol was approved by the Institutional Review Board at Pusan National University Hospital. A P value of less than 0.05 was considered statistically significant. 
Statistical analysis
RESULTS
Patient characteristics
Clinical/pathologic characteristics according to contralateral carcinoma
The clinical and pathologic parameters of this study cohort are summarized in Table 1 ; the patients were divided into those with contralateral carcinoma and those without contralateral carcinoma.
Seventy-seven patients (19.6%) had incidental papillary carcinoma in the contralateral lobe. Higher prevalence in extrathyroid extension, occult ipsilateral carcinoma, pathologic Hashimoto's thyroiditis and central LN metastasis was noted compared to those without contralateral carcinoma. The mean tumor size was also increased in the patients with contralateral carcinoma (0.70 ± 0.21 vs.
0.63 ± 0.23 without contralateral carcinoma, P = 0.008). There were no differences in age, gender, preoperative TSH level and lymphovascular invasion between 2 groups.
Predictive factors for incidental contralateral carcinoma
Multivariate logistic regression showed that extrathyroid extension (P = 0.049), occult ipsilateral carcinoma (P < 0.001), pathologic Values are expressed as mean ± SD or frequency (%). P values were analyzed by independent two-sample t-test between 2 independent groups. *P < 0.05; † P < 0.001 differences between 2 groups. LN, lymph node; TSH, thyroid stimulating hormone. Table 3 . We constructed ROC curves using these data ( Fig. 1) . The integrated ROC curve expressed an important sensitivity (67.5%), specificity (73.1%), and area under the curve (0.759). The predictive probability of incidental contralateral metastasis at this point was 0.31.
DISCUSSION
In this study, the operation method such as total thyroidectomy and central neck dissection were routinely performed in the same manner in most PTMC during study period. Throughout the homogenous study patients, we could derive the result that patients The reported rates of contralateral PTC discovered in completion thyroidectomy or total thyroidectomy specimens ranges 13-56% [13, 14] . For PTMC, up to 40% of patients have been reported to have contralateral carcinoma at the time of histological review, but these incidence show a considerable difference according to study population [14, 15] . In our results, 19.6% of PTMC had contralateral carcinoma and this incidence is consistent with previous study restricted to those with preoperatively unilateral confined PTMC [16] .
Multifocality is defined as more than one cancerous lesion can be located in the ipsilateral lobe only. Some previous studies reported similar findings to our study that ipsilateral multifocal disease was the predictive factor for contralateral cancer in PTMC [16] . But the relation between multifocality and LN metastasis or recurrence is controversial. Several studies reported that multifocal disease was significant factors for recurrence in PTC [15] . But other studies reported that there was no significant association between multifocality and LN metastasis or recurrence [17] . One explanation for this observation is that multifocality most often is the result of the development of multiple independent tumors and not a manifestation of intraglandular dissemination, as demonstrated by recent molecular investigations of multifocal PTC [17] [18] [19] [20] . Each of the different microtumors seems to have the limited growth potential. But to evaluate the prognostic effect of multifocality, it is considered that the other further long-term studies may be necessary.
In the previous reports, other multiple factors have been shown to predict the contralateral cancer. Positive LN metastasis at the initial operation had been associated with PTC in remaining lobe [21, 22] . In addition, the infiltrations of thyroid capsule have been linked to bilateral PTC [22] . But these reported were conducted from PTC.
Our results for PTMC are consistent with these reports, and extrathyroid extension and central LN metastasis are predictive factors for contralateral cancer. In addition, the strengths of this study different from similar studies are that this study had more large number of patients. The operations were performed in the same manner such as routine total thyroidectomy and central LN dissection during short term period. Thus, more accurate prevalence of incidental contralateral carcinoma could be achieved and more reliable results were acquired regarding the predictive factors for contralateral tumors.
Interestingly, in our study the presence of Hashimoto's thyroiditis was also a significant predictive factor for the presence of contralateral PTC. Patients with Hashimoto's thyroiditis are believed to be at higher risk for PTC compared with patients without Hashimoto's thyroiditis [23] . A few previous reports have shown that the cases of PTC coexisted with Hashimoto's thyroiditis are more multicentric than those without Hashimoto's thyroiditis [24] . And Kim et al. [25] reported that multifocality and bilaterality are more frequent with the coexistence of Hashimoto's thyroiditis and PTC including PTMC, consistent with our results. The pathogenesis and the prognosis of the coexistence of PTC and Hashimoto's thyroiditis remain controversial. But Hashimoto's thyroiditis might represent the host immune response to preexisting PTC; PTC might be induced or triggered by preexisting Hashimoto's thyroiditis, and a common mechanism, such as imbalance between apoptotic/antiapoptotic pathways, may be involved in the two diseases [26] . Previous studies have reported that chronic inflammation responses such as those associated with autoimmune thyroiditis might act as carcinogens [27] or rearranged in transformation/PTC oncogene that is known to be highly specific to PTC might be expressed in Hashimoto's thyroiditis [28] . Chronic inflammatory change may occur in the whole thyroid gland with multifocal foci, so increase the incidence of multifocality and contralateral cancer. The second, the predictive factors associated with incidental contralateral carcinoma in this study could be detected retrospectively after ipsilateral lobectomy and central neck dissection. Thus, it is considered to have more clinically potential meaning to find out preoperatively the predictive factors related to contralateral carcinoma. The third, the patients of this study were mainly performed US to diagnose for PTC but not to revaluate tumor staging preoperatively. Thus, we cannot assess which preoperative US character-istics incidental papillary carcinoma of this study did have and cannot convince that multifocal disease of our study absolutely was incidental papillary carcinoma.
In conclusion, multifocality in the ipsilateral lobe, lymph nodule metastasis, extrathyroid extension, and coexisting Hashimoto's thyroiditis is associated with the presence of incidental contralateral cancer. So, if these factors are found by perioperative and/or postoperative evaluation, total thyroidectomy or completion thyroidectomy is necessary for the treatment of PTMC. 
